Catalytic properties, thiol pK value, and redox potential of Trypanosoma brucei tryparedoxin.
The dithiol protein tryparedoxin is a component of the unique trypanothione/trypanothione reductase metabolism of trypanosomatids and is involved in the parasite synthesis of deoxyribonucleotides and the detoxication of hydroperoxides. Tryparedoxin is a highly abundant protein in all life stages of Trypanosoma brucei, the causative agent of African sleeping sickness. As shown here, its functional properties are intermediate between those of classical thioredoxins and glutaredoxins. The redox potential of T. brucei tryparedoxin of -249 mV was determined by protein-protein redox equilibration with Escherichia coli thioredoxin. The trypanothione/tryparedoxin couple is probably the most significant factor determining the cytosolic redox potential of the parasites. The pK value of Cys(40), the first thiol in the WCPPC motif, is 7.2 as derived from the thiolate absorption at 240 nm and the rate of carboxymethylation. Alteration of the active site into that of thioredoxin (CGPC) did not affect the pK value. In contrast, in the mutant with the glutaredoxin motif (CPYC) the pK dropped to < or =4.0. The fact that the pK value of tryparedoxin coincides with the intracellular pH of the parasite may contribute to the reactivity of tryparedoxin in thiol disulfide exchange reactions.